The purpose of this study is to make a comparative analysis on the house price trends of Turkey and Euro Area over the 2003-2016 period. Since the economic interactions between these regions have a substantial volume, any shocks or booms in a region might affect the other one. Within this scope, the study attempts to investigate the house price trends in these economies by applying separated Regime Switching Models. The findings firstly show that the low regime in Turkey corresponds to the 2008-2012 period while in the Euro Area it corresponds to the 2006-2013 period. Secondly, the impacts of the potential factors vary across regions. For Turkey, the interest rate has a negative significant impact on house prices during both regimes, while unemployment rate has a negative significant impact only in the high regime. For the Euro Area, both interest rate and unemployment rate have a statistically significant, negative impact on house prices. As for income level, it is observed that for both regimes in Turkey and the Euro Area, income level has a positive impact on house prices. The breakpoints suggest that the prior impacts of the global recession around 2008 firstly appear in Euro Area but firstly ends in Turkey.
1.INTRODUCTION
Since the last few decades, large cyclical fluctuation of house prices has become important in many industrialized countries across the world. The property of housing market cycles is that house prices usually rise rapidly, and then suddenly fall. It was a typical example of what many countries, especially the US, experienced during the recent global financial crisis. In the US, house prices increased by nearly 60% between 2000-2005 period; and sharply decreased by 40% over the next four years. The European countries, particularly Spain, Italy, Greece, Ireland, and Portugal, experienced a similar process of house prices.
House price cycles are crucially important to understand the state of the many countries 'business cycles as housing represent the most important asset for households in developed countries. Moreover, policymakers struggle to achieve some information contained in housing market dynamics to forecast the future path of the economy (Dufrénot & Malik, 2012) . It plays a key role to understand the cause of fluctuations in house prices in terms of pursuing both macroeconomic and financial stability in an economy. This is important because house prices, which affect credit markets, are linked to business and financial cycles since the house prices are used to borrow from banks thanks to collateral of the value of their homes. (Iacoviello, 2005) . The banking sector problems that arose in some Euro-zone countries after the financial crisis can be shown as an example.
Following the US, other countries also found themselves in a situation of housing market crash. The large fluctuations in house prices in the Euro Area and Turkey before and after in the recent financial crisis have raised concerns among policymakers and academicians. The sharp increase in house prices both in the Euro Area and Turkey has been substantially related to housing market fundamentals that consist of housing demand and supply. The increase in income and the improvement in employment conditions, together with the reduction in the mortgage rates are closely associated with house price movements. After some rise and fall during the long-term period of recovery, the house prices in the Eurozone are finally on the rise again in recent months. In a similar manner, house prices in Turkey has increased due to the following reasons: decreasing mortgage rates, increases in housing transactions made by economic agents for financial investment purposes on housing, improving the assets demand as the increase of per capita income, etc.
Most of previous studies related to house markets do not consider the significant structural changes that are caused by the rapid rise and fall in house prices. Instead, it is assumed that there is a stable and constant relationship between house prices and some macroeconomic variables (Nneji, Brooks & Ward, 2013) . However, depending on the regime in which the housing cycles are located, the sensitivity of house prices to the variables in the so-called variables may change. For this reason, this paper employs an econometric model designed to evaluate both the Euro Area and Turkey housing market cycles separating the high and low house price regimes. The objective is to determine whether house prices follow similar trends in Turkey and the Eurozone, whether they are affected by fundamental economic variables, and whether the relationship between house prices and macroeconomic variables vary depending on the regime.
One of the main goals of this paper is to measure quantitatively how the fundamental determinants of house prices such as income, interest rates, and employment have played a role in the observed house price dynamics. In addition to this, this paper tries to find out a few policy-relevant questions in this research. First of them, is the house prices in both the Euro Area and Turkey more sensitive to macroeconomic shocks in boom or bust periods? Secondly, what are the macroeconomic variables that have an important effect on house prices in each regime? In order to answer these questions, the Markov-Switching approach is used to examine a shift in the house prices and to observe the nonlinear characteristics of the housing market and its determinants for both different areas. To our knowledge, this is the first study that employs a Markov switching model in the context of the relationship between the house prices and the macroeconomic variables by taking into account the Eurozone and Turkey. This paper shows that the nonlinear behavior of house prices of Turkey and the Euro Area has displayed switching properties throughout the last decade, uncovering the existence of low and high house prices regimes. The results obtained from the three models firstly suggest that income level, mortgage interest rate, and unemployment rate have a statistically significant impact on house prices in both Turkey and the Euro Area. So, this also reveals that fluctuations of house prices in both areas are related to economic fundamentals play a major role in explaining house price behavior. Within this framework, the study will employ three Regime Switching Models after presenting a brief literature review, explaining the data and the methodology.
2.LITERATURE REVIEW
In recent years, although many studies have been conducted to model the determinants and drivers of house prices, most of them use linear models to research the relationship between macroeconomic variables and the dynamics of house prices. The literature of existing linear models that employed different econometric methods investigate the effect of variables including income, interest rates, inflation, employment in evaluating how the house prices react to the macroeconomic factors (Englund & Ioannides, 1997; Capozza, Hendershott, Mack & Mayer, 2002; Tsatsaronis & Zhu, 2004; Bjørnland & Jacobsen, 2010) . Besides, there are also some studies that analyze the relationship between monetary policy and housing market in industrialized countries (Jarocinski & Smets, 2008; Bjørnland & Jacobsen, 2010; Robstad, 2018; Kishor & Marfatia, 2017) . On the other hand, some studies reveal that monetary policy shocks in many European countries play an important role on house price in the long run. On the contrary, Vargas-Silva (2008) shows that house prices in the US are negatively related by contractionary monetary policy shock.
Considering the consequence of housing market for macroeconomy in many developed countries, there are some papers that investigate cross-border house prices movements (Hiebert & Roma, 2010; Merikas, Merika, Laopodis & Triantafyllou, 2012; Yunus, 2015) . If there is a convergence and co-movement between house prices in different countries and house prices are highly correlated across borders, this would make a common monetary policy feasible. Beltratti and Morana (2010) examine that the house price movements across G-7 countries and find that global shocks account for much of the fluctuations in national house prices. Demir and Yıldırım (2017) examine whether there is a convergence process of house prices between OECD countries. Their findings suggest that house prices are converging within twenty OECD countries. Vansteenkiste and Hiebert (2011) examine the expectation for house price spillovers in the Eurozone and their results suggest that spillovers result from country-specific house prices shocks in the Euro Area, but they are of a relatively low magnitude. Gupta, Andre and Gil-Alana (2015) investigate house price co-movement for the eight euro area countries. The authors find that co-movement in house prices are stronger within the Eurozone than at the OECD as member states share a common monetary policy that affects income developments and mortgage rates.
The number of studies on the housing market in Turkey is notably growing. Since there is a lack of historical data on house market in Turkey, some of these studies have used variables related to the housing market instead of house prices. Yildirim and Ivrendi (2017) study the relationship between house prices and the rest of selected macroeconomic variables using SVAR models. Their findings point out that house prices and house permits are very sensitive to monetary policy, mortgage rates, and income shocks. They also underline that house market variables have highly crucial function in determining the real sector variables for Turkey through monetary policy transmission mechanism. Coskun, Seven, Ertugrul and Alp (2017) analyze the house prices dynamics using several methods and find that there is a long-term cointegration among house prices and some macroeconomic variables such as housing rent, construction cost, and real mortgage rates. The authors show that house prices have experienced some period of overvaluation, but this is not a bubble. Karakoyun and Yildirim (2017) also indicate that house price increases have not any bubble characteristic in Turkey and real interest rates and other variables affect the house prices in the long run, but this effect does not work in the short term.
Coskun (2016) does a case study analysis and shows the effect of house price variations by considering micro and macro levels. According to his results, housing offers Turkish households an ideal profitable investment opportunity. He also indicates that real earnings of housing might change according to the local market level, due to the increase in the valuation of houses in various duration. Akkas and Sayilgan (2015) examine the causality relation between house prices and mortgage rates for the 2010-2015 period. Their results point the existence of causality which shows the direction from mortgage rates to house prices. They also find a significantly negative impact of mortgage rate shocks on house prices. Akseki, Catik and Gok (2014) consider the effect of macroeconomic variables on housing market activity in Turkey between 1992 and 2012. They operate a two-regime MS-VAR model and reveal that monetary variables such as M1 and interbank rate play an important role in the fluctuation of housing permits. There are also a few studies that point out a substantial link between housing market variables and mortgage rates (Badurlar, 2008; Kargi, 2013; Sari, Ewing & Aydin 2007) . In addition to these studies, Halicioglu (2007) , Oztürk and Fitoz (2009),vand Hepsen and Kalfa (2009) show the relationship between housing demand-housing supply and different variables which are related to economic activity.
Recently, especially after the global financial crisis, the empirical literature that considers asymmetric effects have investigated the importance of cyclical patterns in house prices in some countries. These papers aim to take into account house prices that experienced different cycle in a different state as called boom and bust (Muellbauer & Murphy, 1997; Ceron & Suarez, 2006; Agnello & Schuknecht, 2011) . Ceron and Suarez (2006) study the experience of 14 developed countries to investigate the changes in the volatility of real house price increase. Their findings show that a cyclical component postulated as a two-regime Markov switching process, which featured high and low volatility phases with parameters common to all the countries. Corradin and Fontana (2013) investigate the house price dynamics for 13 European countries via the Markov-switching model by considering the deviation between house prices and fundamentals emerged the short-run dynamics. They find that the cycles of house prices in Europe are generally existed by three (high, medium, and low) states and growth rates within regimes differ mostly across countries.
3.METHODOLOGY AND DATA
The literature investigates the house prices mostly include studies using linear models. However, as data containing volatilities and breaks, the house price index requires an estimator that considers nonlinearities. Nonlinear dynamics in house prices are first discussed by Genesove and Mayer (2001) , Engelhardt (2001) and Seslen (2004) . Therefore, in this study, nonlinear models are preferred when the effects of the key economic variables on house prices are examined following Kim and Bhattacharya (2009), Posedel and Vizek (2010) . In this study, Markov Regime Switching Model is used as a nonlinear model. Besides, as stated in Fratzscher (2003) and Alvarez-Plata and Schrooten (2006) , the use of linear models neglects the fact that shifts in expectations and private sector beliefs may cause movements of the dependent variable. Hence, using the Markov model allows us to include these factors which cannot be observed but influence the house prices. The Markov Regime Switching Model can be written as follows: Ricci-Risquete (2016) . Lagged House Price Index is added into models to avoid both economic and econometric problems. Otherwise, endogeneity problems may be encountered in Markov estimates (Thams, 2007 
It is often convenient to show transition probabilities in the matrix P :
The row j , column i element of P is the transition probability ij p . Autoregressive processes, in which the autoregressive parameters are variable, are considered as a consequence of a regime shift variable. Here, the regime itself is defined as the end of a Markov chain that cannot be observed (Hamilton, 1994) .
As in Abiad (1999) , Alvarez-Plata and Schrooten (2006), Lopes and Nunes (2012) and Ricci-Risquete (2016) which use the Markov regime change model in the literature, this study also assumes two different regime periods. The high regime is the regime in which the average and volatility are high, and the house price index is high, while the other regime is the regime in which the house prices index is low. According to this study, Regime 1 shows the low house price period and Regime 2 shows the high house price period. This paper employs quarterly data covering 2003:1 to 2016:3 sample period. 
4.EMPIRICAL ANALYSIS
The empirical analysis consists of the estimation results of the equation (4), (5) and (6). Even though using additional explanatory variables is not a necessary condition for the Markov Regime Switching Model, we employ three different variables that reflect the conditions of the demand side. To avoid the collinearity issue, for each explanatory variable, separated models are estimated.
The results in Table 2 indicate findings obtained from the Markov Regime Switching Model of the "income" model. There are a number of empirical studies that investigate the relationship between the housing market and macroeconomic variables such as income, inflation, and population, etc. (Adams & Füss, 2010; Hofmann, 2004; Tsatsaronis & Zhu, 2004; Ciarlone, 2015; Algieri, 2013) . As we expect that higher income tends to encourage greater demand for new housing, we include the income in the model when analyzing the house prices.
As it has been stated in the previous section, for all the estimated models in this study, it is assumed that there are only two different regimes; the high (regime 1) and the low (regime 2). Table 2 presents the results in a comparative framework. The findings on Turkey suggest that for both regimes, increases in income level raise house prices in Turkey as expected. The probability that regime 1 is followed by regime 1 is 0.96 and the probability that regime 2 is followed by regime 2 is 0.84. However, the probability that regime 1 is followed by regime 2 is 0.03 and the probability that regime 2 is followed by regime 1 is 0.15. Thus, it is possible to suggest that both regimes in Turkey are persistent but the persistence of the regime 1 is higher than the regime 2. Using these probabilities, the expected duration of the regimes is calculated. According to these calculations, in Turkey, regime 1 approximately goes ahead for 27.2 quarters while regime 2 approximately goes ahead for 6.6 quarters. Similar to Turkey, there is a statistically significant and positive relationship between income level and house prices for both regimes in the Euro Area. The regimes in the Euro Area are also persistent. The probability that regime 1 is followed by regime 1 is 0.95 and the probability that regime 2 is followed by regime 2 is 0.96. Despite the probabilities are quite close, the expected duration of the regimes differ from each other. The findings suggest that in the Euro Area, regime 1 approximately goes ahead 21.7 quarters while regime 2 approximately goes ahead 31.2 quarters and clearly imply that the persistence of the low regime in the Euro Area is stronger than the low regime of Turkey and the high regime of the Euro Area. The linearity test results in Table 2 reject the null hypothesis and confirms the validity of the nonlinear model estimation. Also, the Davies (1987) LR test which estimates the upper bounds probabilities suggests that the regime switching approach is suitable for the models. The serial correlation and normality test results imply that there are neither autocorrelation nor normality problem for any of the models. These diagnostic test results do not differ for any of the three models.
The long-run coefficients calculated from the short-run coefficients of the Markov Regime Switching Model in Table 2 are presented in Table 3 . The results imply that for both regimes, income has a positive impact on house prices also in the long-run. For both countries, the magnitude of this impact in regime 1 is bigger than regime 2. This result holds also in the short-run. The filtered regime probabilities obtained from Model 1 are shown in Figure 1 . The graphs show both high and low regimes in Turkey and Euro Area and imply that the high regimes go on except the global recession started around 2008. According to the probabilities, the low regime holds between 2008 and 2010 in Turkey while it starts in 2007 and expands until 2015 in the Euro Area. The findings reveal that the impact of the 2008 global recession on house prices is more explicit in the Euro Area than in Turkey. Moreover, considering the volume of the commercial and financial interactions between these two regions, there might be a spillover mechanism from the Euro Area to Turkey. Also, the residual, actual and fitted values of house prices for these regions are presented in Figure 2 . The results in Table 4 indicate findings obtained from the Markov Regime Switching Model of the "mortgage interest rate" model (the Model 2). Because the mortgage interest rate plays a key role in the decision of purchasing a house, we included this variable in the model as a determinant of house prices. However, an increase in the mortgage interest rate lowers house prices because it raises the cost of buying a house, reducing demand and, finally, house prices. For instance, Tsatsaronis and Zhu (2004) and Apergis (2003) point out the strong and negative relationship between mortgage interest rate and house price movements.
The findings on Turkey suggest that for both regimes, increases in mortgage interest rate reduce house prices in Turkey as expected and the coefficients are statistically significant. The probability that regime 1 is followed by regime 1 is 0.97 and the probability that regime 2 is followed by regime 2 is 0.91. However, the probability that regime 1 is followed by regime 2 is 0.02 and the probability that regime 2 is followed by regime 1 is 0.08. According to the probability values, it is possible to suggest that both regimes in Turkey are persistent but the persistence of the regime 1 is higher than the regime 2 and when the high regime (regime 1) starts, it approximately goes ahead for 47.2 quarters in Turkey while the low regime (regime 2) approximately goes ahead for 11.3 quarters. Similar to Turkey, there is also a statistically significant and negative relationship between mortgage interest rate and house prices for both regimes in the Euro Area. The regimes in the Euro Area are also persistent. The probability that regime 1 is followed by regime 2 is 0.97 and the probability that regime 2 is followed by regime 1 is 0.95 and suggest that in the Euro Area when the high regime (regime 1) starts, it approximately goes ahead 12 quarters while the low regime (regime 2) approximately goes ahead 29 quarters. The findings reveal that the low regime in the Euro Area takes much more time. 
Note:
The values in parentheses and brackets are standard errors and p-value respectively. ***, ** and * represent statistical significance at the 1%, 5% and 10% level, respectively. Q -Quarters.
The long-run coefficients calculated from the short-run coefficients of the Model 2 are presented in Table 5 The results imply that for both regimes, the mortgage interest rate has a negative impact on house prices in the long-run. Similar to the first model, the magnitude of this impact in high regime is bigger than in low regime. However, in the short run, the impact of the mortgage interest rate in the low regime is bigger than the high regime as against to its long-run impact. The filtered regime probabilities obtained from Model 2 are shown in Figure 3 . Despite minor differences, the patterns of the graphs show similarities with Lastly, the Regime Switching Model on house prices is estimated by controlling the unemployment rate which is an important proxy reflecting the behavior of market demand. The conditions in labor markets might have some impact on the housing market. Lower levels of unemployment may raise the housing demand and house prices. Abelson, Joyeux, Milunovich and Chung (2005) , Apergis (2003) , Barot and Yang (2002) show that unemployment determines house prices.
Expectedly, increases in the unemployment rate negatively affect house prices for both Turkey and the Eurozone and for both regimes. The expected duration of the high regime in Turkey lasts in about 48 quarters while the low regime lasts for about 4.1 quarters. In the Euro Area, when the high regime starts, it goes on about 25.5 quarters and the low regime lasts for about 23.8 quarters. Even though in the Euro Area the diminishing time of the high regime is longer than the low regime, the difference is very little. However, similar to the previous two models, the duration of the low regime is much longer in the Euro Area than in Turkey.
The long-run coefficients calculated from the short-run results of the Model 3 are presented in Table 7 . The long-run coefficients imply that the negative impact of the unemployment rate in Turkey is stronger in the low-regime (regime 2) while in the Euro Area the stronger impact is shown in the high-regime (regime 1). These findings suggest that when house prices are low, the magnitude of the negative impact of unemployment is much bigger in Turkey and vice-versa for the Euro Area. 
The values in parentheses and brackets are standard errors and p-value respectively. ***, ** and * represent statistical significance at the 1%, 5% and 10% level, respectively. Q -Quarters. The filtered regime probabilities obtained from Model 3 are depicted in Figure 5 
5.CONCLUSION
In this paper, we focused the possible similarities of the house price trends between Turkey and the Euro Area; and investigated the regime shifts of the house prices for the Turkish economy and the Euro Area over the 2003-2016 period. Since housing markets and assets gain their importance around the world, examining the volatilities and regime shifts in house prices can provide important information to researchers and policymakers. The study suggests that due to the substantially large volume of the commercial and financial interactions between two regions, the trends of house prices might show similarities.
We applied regime switching models to allow possible shifts in the house prices and account the nonlinearities of the housing market. For this purpose, three different Markov Regime Switching Models are employed in the study; in which income level, mortgage interest rate, and unemployment rate are controlled, respectively.
Our results reveal that the nonlinear behavior of house prices of Turkey and the Euro Area has displayed switching paths over the period of the analysis. The findings obtained from the three models firstly suggest that income level, mortgage interest rate, and unemployment rate have a statistically significant impact on house prices both in Turkey and the Euro Area. So, this result reveals that the fluctuation of house prices in both areas is explained by its determinants, which implies that economic fundamentals play a major role in explaining house price behavior. Expectedly, house prices increase as income level rises, and decreases as mortgage interest rate and unemployment rate increase. However, the magnitude of the impacts of these control variables varies across different regimes. For instance, both in Turkey and in the Euro Area, the impact of income level is relatively stronger in the high regime, which implies that when house prices are relatively high, the house price is more sensitive to income level. The relatively stronger sensitivity during the high regime is valid also for the impacts caused by the mortgage rate. The findings of the last model, which is estimated by controlling unemployment rate, show that the magnitude of the negative impact caused by the rising unemployment rate is relatively stronger during the low regime.
All the models employed reveal that during the 2003-2016 period, the duration of the low regime in Turkey is quite shorter than the low regime in the Euro Area. For both regions, the low regime starts around the 2008 global crisis but ends at different times. According to the results, when the low house price regime in Turkey starts, it goes on about 4-11 quarters while a low regime in the Euro Area goes on about 23-31 quarters. The figures depicted by using the filtered regime probabilities allow for a clearer outlook of the regime shifts. These figures reveal that the low house price regime in Turkey corresponds only a temporary period while it takes in the Euro Area about 6-8 years. The finding can be interpreted as the viability and resistivity of the Turkish housing market. On the other side, we have still very little knowledge about the future of the housing market in Turkey. Further technical researches will enlighten the shaded areas in this subject as the market activities go on and the related data is being accumulated.
